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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a magnetic shielding material highly satisfying both 
of coercive force and residual magnetic flux density and reducing the drift of the grounding of 
electron beams. 

SOLUTION: This magnetic shielding material has a compsn. contg., by weight, <0.025% C, < 
1.0% Si, <0.3% P, <1.5% Mn, <0.04% S, <1.0% Al, <0.01% N, and the balance Fe with 
inevitable components, having 0.2 to 0.5mm sheet thickness, having 3 to 20^im average grain 
size, free from rolling strains caused by skinpass rolling; and the surface of the steel sheet is 
applied with a Cr or Ni plating layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Magnetic-shielding material for TV Braun tubes which the board thickness which contains 
Remainder Fe and an unescapable component C< 0.025%, Si<=l .0%, P<=0.3%, Mn<=l .5%, 
S<=0.04%, aluminum<=1.0%, and N<=0.01% is [ the diameter of average crystal grain ] 3-20 
micrometers in 0.2-0.5mm, and is characterized by having Cr or nickel plating layer on a steel plate 
front face by the weight ratio without having the rolling distortion of temper rolling. 
[Claim 2] By the weight ratio, C< 0.025%, Si<=1.0%, P<=0.3%, Mn<=1.5%, S<=0.04%, 
aluminum<=1.0%, and N<=0.01%, heat the slab containing Remainder Fe and an unescapable 
component, and finish rolling is carried out. The manufacture approach of the magnetic-shielding 
material for TV Braun tubes characterized by performing Cr or nickel plating, without the diameter of 
average crystal grain making 3-20 micrometers recrystallize by continuous annealing, and performing 
temper rolling after carrying out cold-rolling to a hot-rolling plate, nothing, and 0.2-0. 5mm of board 
thickness. 

[Claim 3] The manufacture approach of the magnetic-shielding material for TV Braun tubes 
characterized by the diameter of average crystal grain making 3-20 micrometers recrystallize by 
continuous annealing in the manufacture approach according to claim 2 after performing Cr or nickel 
plating after cold-rolling. 

[Claim 4] It is 700 degree-C-Ar3 about the finishing temperature in hot-rolling. The manufacture 
approach of the magnetic-shielding material for TV Braun tubes according to claim 2 or 3 characterized 
by carrying out. 

[Claim 5] The manufacture approach of the magnetic-shielding material for TV Braun tubes 
characterized by annealing a hot-rolling plate at the temperature of 500-1000 degrees C in the 
manufacture approach according to claim 2 or 3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the magnetic-shielding material for the color TV Braun tubes, 
and relates to the manufacture approach at the material of the magnetic-shielding components arranged 
so that it may be in the interior of the Braun tube, or the exterior and may cover from a side face to the 
passage direction of an electron ray, i.e., the magnetic-shielding material list for TV Braun tubes. 
[0002] 

[Description of the Prior Art] The basic configuration of the color TV Braun tube consisted of a 
fluorescence side which changes an electron gun and an electron beam into an image, and the magnetic- 
shielding components which prevent an electron beam being further deflected by earth magnetism have 
covered the side face. This magnetic-shielding component is also called inner shielding components or 
inner magnetic-shield components. In addition, the outer shield components which cover earth 
magnetism in the Braun-tube exterior are also in a part. In this invention, the material of these 
components is generically called magnetic-shielding material. 

[0003] The board thickness of magnetic-shielding material is usually 0.2-0. 5mm sheet steel, and after 
press forming of this coil is carried out by the electric manufacturer, it is built into the interior of the 
Braun tube. In order to shield earth magnetism, it is common that the method of carrying out alternating 
current energization, performing demagnetization processing in the so-called demagnetization coil 
wound around the color Braun tube exterior, making an anti-field form in the interior of inner shielding 
components, and decreasing external earth magnetism with the MAG which remained is adopted. 
[0004] In recent years, with enlargement and wide-izing of a noncommercial use TV, scan distance 
becomes long at the mileage list of an electron ray, the movement magnitude of the electron ray shaken 
by earth magnetism increases, and it has become the cause of color nonuniformity. Moreover, although 
the need of a personal computer is extended rapidly, the landing property of a highly precise electron ray 
is searched for from the reason of that it is a static image and being able to see a screen for a short 
distance. 

[0005] From these reasons, the magnetic-shielding material which lessens the drift of electron ray 
landing is called for strongly. As magnetic properties for which this magnetic-shielding material is 
asked, coexistence of a residual magnetic flux density especially as high by TV of an aperture grille 
method as big coercive force is a technical problem. In addition, although the plating steel plate to which 
temper rolling was performed was used for the final process as a conventional material, especially 
coercive force was dissatisfied. As magnetic properties searched for, coercive force is 3 or more Oes, 
and a residual magnetic flux density is 9 or more KG. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention satisfies the above-mentioned technical 
problem (i.e., both coercive force and residual magnetic flux density) to a high order, and aims at 
offering the magnetic-shielding material which lessens the drift of electron ray landing, and its 
manufacture approach. 
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[0007] 

[Means for Solving the Problem] That is, the place made into the summary of this invention is as 
follows. 

(1) Magnetic-shielding material for TV Braun tubes which the board thickness which contains 
Remainder Fe and an unescapable component C< 0.025%, Si<=1.0%, P<=0.3%, Mn<=1.5%, 
S<=0.04%, aluminum<=1.0%, and N<=0.01% is [ the diameter of average crystal grain ] 3-20 
micrometers in 0.2-0.5mm, and is characterized by having Cr or nickel plating layer on a steel plate 
front face by the weight ratio without having the rolling distortion of temper rolling. 
[0008] (2) By the weight ratio, C< 0.025%, Si<=1.0%, P<=0.3%, Mn<=1.5%, S<=0.04%, 
aluminum<=l .0%, and N<=0.01%, heat the slab containing Remainder Fe and an unescapable 
component, and carry out finish rolling. The manufacture approach of the magnetic-shielding material 
for TV Braun tubes characterized by performing Cr or nickel plating, without the diameter of average 
crystal grain making 3-20 micrometers recrystallize by continuous annealing, and performing temper 
rolling after carrying out cold-rolling to a hot-rolling plate, nothing, and 0.2-0. 5mm of board thickness. 
[0009] (3) The manufacture approach of the magnetic-shielding material for TV Braun tubes 
characterized by the diameter of average crystal grain making 3-20 micrometers recrystallize by 
continuous annealing in the manufacture approach given in the preceding clause (2) after performing Cr 
or nickel plating after cold-rolling. 

(4) the finishing temperature in hot-rolling - 700 degree-C-Ar3 ** - the manufacture approach of the 
preceding clause (2) characterized by carrying out, or the magnetic-shielding material for TV Braun 
tubes given in (3). 

[0010] (5) The manufacture approach of the magnetic-shielding material for TV Braun tubes 
characterized by annealing a hot-rolling plate at the temperature of 500-1000 degrees C in the 
manufacture approach the preceding clause (2) or given in (3). 

Hereafter, this invention is explained to a detail. This invention consists of the following three points. 
The 1st is satisfying both residual magnetic flux density and coercive force by using the diameter of 
product crystal grain as a fine grain. The 2nd In order that the internal stress in the steel plate by temper 
rolling may degrade the residual magnetic flux density of the steel plate cross direction, it is omitting 
temper rolling. The 3rd Since temperature control rolling by hot-rolling and hot-rolling plate annealing 
are effective in order to raise a residual magnetic flux density, when this temper rolling is omitted, it is 
carrying this out. 
[0011] 

[Embodiment of the Invention] Hereafter, the reason for a limit of this invention is explained. The 
amount of C of a product material is restricted to less than 0.025%. If the amount of C is increased, it 
will become easy to generate the gas of a carbon compound inside the vacuum Braun tube, and will be 
hard coming to maintain a degree of vacuum. The amount of C of this upper limit is 0.025%. It may be 
0.02% or less preferably. 

[0012] The amount of Si is restricted to 1.0% or less. Although Si raises a steel plate degree of hardness 
and is effective in prevention of the crease crack at the time of handling of a steel plate etc., since the 
problem of the adhesion of plating will come out in the problem list of addition cost if it increases not 
much, it may be 1 .0% or less. The amount of Mn is made into 1.5% or less. Although Mn is effective in 
raising a steel plate degree of hardness, since there is a problem of addition cost when it increases not 
much, it may be 1.5% or less. 

[0013] The amount of P is made into 0.3% or less. Although P is effective in raising a steel plate degree 
of hardness, since it will become easy to generate a crack during manufacture by the segregation if it 
exceeds 0.3%, it is a problem. The amount of aluminum is made into 1.0% or less. Although aluminum 
is also effective in raising a steel plate degree of hardness, since there is a problem of addition cost when 
it increases not much, it may be 1.0% or less. The amount of S is restricted to 0.04% or less. S is [ from / 
when little way maintains the degree of vacuum inside TV Braun tube ] desirable, and is 0.04% or less. 
[0014] The amount of N is restricted to 0.01% or less. If there is much N, the blister defect on the front 
face of a steel plate called a blister will generate it. This limitation is 0.01%. Although effectiveness of 
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this invention is not spoiled as other elements even if it adds Sb, Sn, B, Cu, Bi, Ti, Te, Nb, well-known 
nickel, well-known Cr, etc. in order to raise magnetic-shielding nature, 0.2% or less is desirable 
respectively from the problem of addition cost. 

[0015] Whenever [ in hot-rolling / slab stoving temperature ] is made into usual 1000-1300 degrees C. 
The so-called finishing temperature which is the completion temperature of hot-rolling finish rolling is 
700 degree-C-Ar3. The way of a residual magnetic flux density carried out in the ferrite region of 
temperature improves rather than the usual austenite region. For at least less than 700 degrees C, 
finishing temperature is Ar3. Since a residual magnetic flux density does not improve even if it exceeds 
temperature, it restricts to this temperature requirement. 

[0016] It is not necessary to restrict especially winding temperature. Although a residual magnetic flux 
density has the higher one in the inclination which becomes large, since acid-washing nature falls, 
winding temperature has the desirable range of 550-850 degrees C. A residual magnetic flux density is 
improved for the way which hot-rolling plate annealing carried out. When the above-mentioned control 
hot-rolling is carried out, even when he has no hot-rolling plate annealing, remarkable magnetic 
properties are acquired, but when especially hot-rolling conditions cannot be limited to the above- 
mentioned range, hot-rolling plate annealing is effective. Continuous annealing or batch annealing is 
sufficient as hot-rolling plate annealing. Temperature is made into usual 500-1000 degrees C. Although 
a residual magnetic flux density improves, since heating cost also goes up at an elevated temperature, 
the way of elevated-temperature **** restricts to a 500-1 000-degree C temperature requirement. 
[0017] Cold-rolling is performed by a usual tandem or usual REBASU. The way of reverse rolling has 
the desirable residual magnetic flux density of a rolling direction a little. It controls by the following 
continuous annealing so that the diameter of crystal grain of a steel plate is set to 3-20 micrometers. In 
batch annealing, the curvature called curliness after annealing remains, the temper rolling and the leveler 
for correcting this are needed, and the internal stress of a steel plate increases, and since a crosswise 
residual magnetic flux density deteriorates, it must avoid. When the diameter of crystal grain becomes 
large, it is in the inclination for coercive force to become small. A residual magnetic flux density serves 
as max in the predetermined diameter range of crystal grain. Since a residual magnetic flux density 
deteriorates in less than 3 micrometers, the diameter of crystal grain is improper. On the other hand, in 
20-micrometer **, since coercive force becomes small too much, the diameter of crystal grain must 
avoid. As heat treatment conditions for this, although it differs in the component of a steel plate, the 
amount of inclusion, etc., the temperature of 5 minutes is suitable for 550 degrees C to about 900 
degrees C, and a soaking time from 5 seconds. Ambient atmospheres are non-oxidizing gases, such as 
nitrogen usually used, hydrogen, and an argon. 

[0018] The next temper rolling is omitted. Don't perform temper rolling, in order to aim at an 
improvement of the residual magnetic flux density which is the purpose of this invention. Subsequently, 
Cr or nickel plating is carried out. The purpose of plating is for rust-proof. Although especially plating 
conditions are not specified, in Cr plating, the usual surface is set into a clo mate and they set a inner 
layer to Cr. For coating weight, the usual clo mate is 3 - 20 mg/m2. Cr is 50 - 250 mg/m2. It is suitable. 
In the case of nickel, coating weight is conventional 0.5-3 g/m2. It is desirable. Moreover, the two- 
layer plating of Cr and nickel is also possible. It is possible to perform this plating before continuous 
annealing, to diffuse the plating layer by annealing, and to also make plating adhesion improve. 
[0019] 

[Example] Hereafter, an example is explained. By weight %, including C:0.0015%, Si:0.3%, P:0.05%, 
Mn:0.3%, S:0.01%, and N:0.002%, iron slab was cast and it heated at 1 100 degrees C, and the 
remainder controlled DESUKE and a spray, changed finishing temperature, rolled round at 680 degrees 
C, and obtained the 2.5mm plate. After changing the temperature conditions of hot-rolling plate 
annealing and performing soaking for 1 minute, without annealing this, acid washing was carried out, 
cold-rolling was carried out and the 0.3mm steel plate was obtained. After degreasing this cold-rolled 
plate, temperature was controlled by continuous annealing and the diameter of crystal grain was 
changed. Subsequently, it is nickel plating nickel coating weight 1 g/m2 It carried out. This steel plate 
was sheared in the Epstein sample (30mm width-of-face x320mm) of a magnetic steel sheet, the 
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direction of L and the direction sample of C were made into the same number, and coercive force (He) 
and a residual magnetic flux density (Br) were measured by maximum magnetization lOOe in direct- 
current magnetization. A result is shown in Table 1. In addition, measurement of the diameter of crystal 
grain averaged and searched for the direction of board thickness in the optical microscope organization 
in a steel plate cross section. Moreover, Ar3 The result of having measured the point as the former star 
was 910 degrees C. 

[0020] Experiment No. 12 carry out temper rolling with 0.5% of rolling reduction after continuous 
annealing and before nickel plating. 
[0021] 
[Table 1] 
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[0022] The diameter of crystal grain was controlled by the range of this invention, and the magnetic 
properties in which it is holding power >=3.0Oe which is not performing temper rolling, and residual 
magnetic flux density >=9.0KG was excellent were acquired so that clearly from Table 1. Moreover, 
magnetic properties excellent in what manufactured hot-rolling plate annealing in the range of this 
invention in the temperature control list in hot-rolling were acquired. 
[0023] 

[Effect of the Invention] As mentioned above, according to this invention, the magnetic-shielding 
material which lessens the drift of electron ray landing can be offered. 

[Translation done.] 
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v%\rti\£%t>tc\.\ z<r)tz#x?)mm2mk lxu. 
mfcco&i^micom&k'X'mzhtf. as«5 5 0 
x:*^9oox:gjs. m&fflte5m*t>5fttffi%x' 

%t'o$mitwxTb&. 

[0018] xomEm&mti . ^most/re 

bzmmM®g.<o®.mm&tiMztt. mmm&n 



(4) 



0-16855 1 



a&OX ?D>-h4>'3-2 0mg/m2 -CCr#5 0 
-2 5 0mg/m! jE^T'feS. Nic^i. ft« 
MiffiXOO. 5~3g/m* #iJ2Uv, Cr 
bN i<r)2m*bi£i>»imz't)&. -TiDto-^li. jig 

[00 19] 

C: 0. 0015%. Si : 0. 3%. P : 0. 0 5 
%> Mn : 0. 3%. S:0. 01 %> N:0. 002 10 

mktfmzyytm&L. 1 1 ootrtnii 

mix. fhLSJgfcTX^XTV- ^KffltT30g 
U 6 80X^1X9, 2. 5mmO«£#fc. 



*T0. 3mm«i^t. ^«^@«5:KliLT*^ 

T\ N i*6-D££Nitt&tl g/m 2 TlTofc. 
^£f!fi&#H£?)XTX*>r >IS^ ( 3 OmmflIX 3 2 
0mm) fcJOTrU L^[6lfcC^[&lim^^cUT. 

asmtfcftsg^cSBEfl: i o o e -cffia* ( h c ) t 

mmi®% (Br) . 1 fcijrf . 

TWWrtdtWLTJlW)*:. Ars 
[0020]f^No. 1 2li. i£ffl8&tf£. N i#>-? 

#i3fc o . 5 xofrYmzmEmmfo t ^ t><oT*> 

[0021 ] 

[£1] 



£1* 








He 


B r 


tf # 


Nd 






/z m 


Oe 


KG 




1 


930 




10.5 


3.5 


9.0 




2 


880 




10.8 


3.5 


12.5 


*mvm 


3 


800 


l 


10.4 


3.5 


11-1 




4 


670 


ft ft L 


10.6 


3.5 


9.1 


*wm 


5 


860 




2.5 


4.5 


8.3 




6 


850 




21.3 


2.6 


8.5 


tt K « 


7 


850 


460 


8.3 


3.6 


9.1 




8 


850 


. 540 


18.8 


3.1 


9.3 




9 


850 


850 


11.2 


3.5 


13.8 




10 


820 


800 


2.2 


4.8 


7.8 


It 8 VI 


11 


820 


800 


23.6 


2.8 


8.8 




12 


820 


800 


9.6 


4.3 


7.7 





[ 0 0 2 2 ] * 1 frfcWfcjWrJ: 3 Kii&fl8M9&^6*ifc. 
■SOBHJaMIISfU WBBiSIf VvSrV^O^ [0023] 

flawia3. ooe-p. iF^mmmx^9. okg 40 [MmMK] jaj^>j:aic. *wntcj:*itf. mT» 



